Introduction
The increase in the coercive force of magnetic particles and in the lower absorption coefficient have been one of the major objectives for applying the garnet particles to magnetooptical recording media. The fine particles of garnet require more effort to increase the coercive force than the thin films because of their low internal stresses [1] [2]. In case the magnetic compensation occurs in Alsubstituted iron garnet particles, the coercive force of the particles will have a huge value and the absorption coefficients of coating films will be improved. At present, BiDy2AlyFe5-yO12 is one of the candidates, however, the substitution content Figure 2 shows the M-H curves of the Bi-DyAlIG fine particles at room temperature under the magnetic field up to 20 kOe. All the particles showed unsaturated magnetization curves. The thickness of magnetic domain walls is about 20 nm [7] . This value is much larger than that of our observation of about 10nm which is described in the following section. The size of about 15nm for Bi-YIG particles was also reported [8] . Therefore the size of the particles is much smaller than the thickness of domain walls. We presume that the presence of superparamagnetic particles as a mixture is the reason for the unsaturated M-H curves. Figures 3 and 4 show the magnetization and coercive force Hc of the Bi-DyAlIG fine particles at H=3kOe(M3koe) as a function of y. The M3ko e decreased with increasing y, and became less than 1emu/g in the composition range of 0.8<y< 1.0, which is indicative of the magnetic compensation of the Bi-DyAlIG fine particles. We determined the contents of Al ions occupied on the 16a site (Xa) and 24d site (Xd) using the saturation magnetizations Ms of bulk DyIG and YIG [9] on the basis of the Neel model. The estimated values of Xa and Xd are 0.18 and 0.72, respectively. Moreover, the Hc of the fine particles was increased at this composition.
The fine particles with y=0.9 has a high coercive force of about 450 Oe which is a factor of, 3 larger than the previously reported value [10] . We should shortly comment on the magnetic compensation in Bi-DyAlIG fine particles. There are some reports showing the different compensation compositions, e. g., y=1.2 [4] and y=0.35 [3] . We reliably attribute this discrepancy to the different contents of the Al atoms on each site. However, the magnetic compensation composition of y=0.35 cannot be explained in terms of the saturation magnetizations of the bulk. This requires novel spin structure in the particle systems. It was previously reported that the saturation magnetization reduced by a factor of 2 due to the spin canting configuration in the surface layers of the Bi-DyAlIG fine particles [3] [11] . Thus the spin structure characteristic of the particles also should be taken into account as we determine the magnetic compensation composition, although we cannot demonstrate the spin structure of the present Bi-DyAlIG particles. The size is almost the same as that of the coprecipitated fine particles. From the SEM images of the coating films, no aggregate of the fine particles was observed. It is confirmed that the fine particles are uniformly dispersed. The size is much smaller than the wavelengths of the read and write lasers for visible light and near future magnetooptical storage system. 
Conclusions
We successfully synthesized nano-size Alsubstituted Bi-DyIG (BiDy2AlyFe5-yO12; 0<=y<= 1.1) fine particles by a coprecipitation and heat treatment. Thin films were prepared by coating an ink which was made through a planetary process milling.
The magnetic and magnetooptical properties of the fine particles and coating films were investigated. 
